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Fixed electric storage water heaters 

1 Scope 

1 .1 This standard specifies the characteristics of thermostatically controlled fixed electric storage water heaters 
intended for indoor and outdoor domestic use and for operation on a.c. supplies at voltages not exceeding 250 V for 
single phase and 480 V for other appliances. 

1 .2 This standard is also applicable to fixed electric storage water heaters used in conjunction with collectors for 
solar water heating. 

2 Normative references 

The following standards contain provisions which, through reference in this text, constitute provisions of this 
standard. All standards are subject to revision and, since any reference to a standard is deemed to be a 
reference to the latest edition of that standard, parties to agreements based on this standard are encouraged to take 
steps to ensure the use of the most recent editions of the standards indicated below. Information on currently valid 
national and international standards can be obtained from the SABS Standards Division. 

SANS 54/ISO 188, Rubber, vulcanized or thermoplastic - Accelerated ageing and heat resistance tests. 

SANS 62-1 , Steel pipes - Part 1 : Pipes suitable for threading and of nominal size not exceeding 150 mm. 

SANS 62-2, Steel pipes - Part 2: Screwed pieces and pipe fittings of nominal size not exceeding 150mm. 

SANS 181, Thermostats for electric storage water heaters. 

SANS 198, Functional-control valves and safety valves for domestic hot and cold water supply systems. 

SANS 241 :2006, Drinking water. 

SANS 460, Plain-ended solid drawn copper tubes for potable water. 

SANS 514, Immersion heaters for electric storage water heaters. 

SANS 752, Float valves. 
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SANS 757, Sheet steel furniture. 

SANS 950, Unplasticized polyvinyl chloride rigid conduit and fittings for use in electrical installations. 

SANS 1 067-1 , Copper-based fittings for copper tubes - Part 1 : Compression fittings. 

SANS 1067-2, Copper-based fittings for copper tubes - Part 2: Capillary solder fittings. 

SANS 1091, National colour standard. 

SANS 11 09-1 /ISO 7-1, Pipe threads where pressure-tight joints are made on the threads - Part 1: Dimensions, 
tolerances and designation. 

SANS 1109-2/ISO 7-2, Pipe threads where pressure-tight joints are made on the threads - Part 2: Verification by 
means of limit gauges. 

SANS 1307, Domestic solar water heaters. 

SANS 1808-53, Water supply and distribution system components - Part 53: Drain cocks for hot-water storage 
containers. 

SANS 6509/ISO 6509, Corrosion of metals and alloys - Determination of dezincification resistance 
of brass. 

SANS 1 0037/ISO 37, Rubber, vulcanized or thermoplastic - Determination of tensile stress-strain properties. 

SANS 10048/ISO 48, Rubber, vulcanized or thermoplastic - Determination of hardness (hardness between 10 IRHD 
and100IRHD). 

SANS 10254, The installation, maintenance, replacement and repair of fixed electric storage water heating systems. 

SANS 11817/ISO 1817, Rubber, vulcanized - Determination of the effect of liquids. 

SANS 60227-5/IEC 60227-5, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V - Part 5: Flexible cables (cords). 

SANS 60335-2-21 (SABS 60335-2-21), Safety of household and similar electrical appliances - 
Part 2-21 : Particular requirements for storage water heaters. 

SANS 60335-2-40/IEC 60335-2-40, Household and similar electrical appliances - Safety - 
Part 2-40: Particular requirements for electrical heat pumps, air conditioners and dehumidifiers. 

SANS 61386-21/IEC 61386-21, Conduit systems for cable management - Part 21: Particular requirements - 
Rigid conduit systems. 

SANS 61386-23/IEC 61386-23, Conduit systems for cable management - Part 23: Particular requirements - 
Flexible conduit systems. 
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3 Definitions 

For the purposes of this standard, the following definitions apply: 

3.1 

apparatus plate 

removable plate on which the thermostat(s) and heating unit(s) are mounted 

3.2 
brazing 

process (as distinct from soft soldering) of joining metals, whereby molten non-ferrous filler metal is drawn by 
capillary action into the space between adjacent surfaces of the parts to be joined 

3.3 
casing 

rigid, outer cover for the protection of the water container and its insulation 

3.4 

dual-purpose water heater 

water heater constructed so that it can be operated either as a standard water heater (see 3.18) or as a solar water 
heater (see 3.16) 

3.5 

electrically integrated heating element and thermostat 

heating element and thermostat constructed so that energizing of the heating element can only take place if the 
thermostat is placed in its correct operating position 

NOTE Electrical connection is effected by the mounting of the thermostat on the heating element. The 
terminals for connection to the mains supply can be incorporated in the thermostat. 

3.6 

fixed water heater 

water heater permanently fixed in a specific location 

3.7 
heating unit 

length of resistance material connected between terminals and is used to generate heat 

3.8 

immersion type heating unit 

heating element that is enclosed in, but insulated from, a metal sheath and suitable for direct immersion into 
a liquid 

3.9 

non-immersion type heating element 

heating element designed to be inserted into a pocket so fixed inside the inner container of a water heater that the 
heating element does not come into direct contact with the water 

3.10 

normal operating conditions 

conditions that prevail when the water heater is installed and operated in the intended manner 

3.11 

pipe connector 

section of pipe or pipe socket permanently affixed to the water container 
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3.12 
pocket 

watertight compartment fitted to the water container of a water heater and that can hold those types of 
heating element, or those stems of thermostats, that are unsuitable for direct immersion in liquid 

3.13 

pressure-operated relief valve 

valve that opens when the pressure inside the water container exceeds the working pressure of the water 
heater 

3.14 

rated capacity 

water capacity (in litres) assigned to a water heater by the manufacturer and marked on the water heater 

3.15 

safety valve 
TP valve 

relief valve that is both pressure and thermally operated and set for a working pressure appropriate to the 
rated pressure of the water heater for which it is intended 

3.16 

solar water heater 

water heater intended for use with a collector and that should not be used without the collector 

3.17 

solar water heating systems 

3.17.1 

direct solar water heating system 

heating system in which the water to be heated is circulated through a collector where the solar 
heat gathered by the collector is transferred to the circulating water itself 

3.17.2 

indirect solar water heating system 

heating system in which the water to be heated is not circulated through a collector, but in which the solar 
heat gathered by the collector is transferred to the water by means of an intermediary fluid in a heat 
exchanger 

3.18 

standard water heater 

water heater that has a heating element near the bottom of the water container and that does not have 
pipes for the connection of a collector for solar water heating 

3.19 

standing loss per 24 h 

energy consumed by a full water heater connected to the electrical supply (after steady state 
conditions have been reached) during any 24 h period when no water is withdrawn 

3.20 

storage water heater 

appliance intended for heating water in a thermally insulated water container and for the long-term 
storage of such heated water, and that includes a device for controlling the water temperature 

3.21 

thermal probe 

device that opens a valve when the water temperature reaches a set value and closes the valve when the 
water temperature is lower than the set value 
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3.22 

types of storage water heater 

3.22.1 

cistern type 
combination unit 

storage water heater having a container supplied by water under gravity from a cistern which is 
incorporated in the appliance or directly fixed onto the appliance. The expanded water can return to the 
cistern. The flow of water is controlled by one or more valves in the outlet system 

3.22.2 
closed 
unvented type 

storage water heater that is unvented and that is intended to operate at the design working pressure of 
the water heater, the flow of water being controlled by one or more valves in the outlet system 

3.22.3 

open outlet type 

storage water heater in which the flow of water is controlled by only a valve in the inlet pipe and in which 
the expanded or displaced water flows through the outlet from the water heater 

3.23 

water container 

vessel containing the heated water 

3.24 
welding 

joining of metals at surfaces rendered plastic or liquid by heat, with or without the use of filler metal 

3.25 

working pressure 

rated pressure 

maximum system pressure (in kilopascals) at which the water heater is designed to operate, or the 
maximum operating pressure (in kilopascals) assigned to the water heater by the manufacturer and 
marked on the water heater 

4 General requirements 
4.1 Type 

A water heater shall be of one of the following types, as required (see annex A): 

a) cistern type; 

b) closed (unvented) type; or 

c) open outlet type. 



©SWASA 201 1 - All rights reserved 



PRD/SZNS SANS 151:2010 

4.2 Working pressure for closed (unvented) water heaters 

Closed (unvented) type water heaters shall have a working pressure of 100 kPa or any multiple of 100 
kPa up to 600 kPa (excluding 500 kPa), as required (see annex A). 

4.3 Assembly of water heaters 

A water heater shall generally comprise an inner water container (boiler), an outer casing (cover) and a 
layer of insulating material between the inner water container and the outer casing. 

It shall be furnished with a drain valve, a safety valve (TP valve - for closed water heaters only) and all 
such markings, pipes, valves and electrical components as will allow for its safe and effective installation 
and operation and, if so required, shall be supplied with mounting brackets. It shall be suitable for wall 
mounting or floor mounting or both and for operation in a horizontal or vertical position or both, all 
as required (see annex A). 

4.4 Design 

The design of a water heater shall be one of the following, as required (see annex A): 

a) standard design, which is suitable for normal domestic use and excluding any such additional 
features as will be required in solar design or dual-purpose design; 

b) solar design, in which the heating element(s) and the thermostat are positioned in the upper half of 
the water container (when it is positioned as in use). The water container of the solar water 
heater has one or two additional pipe connections for the coupling of the water heater to the solar 
collector; or 

NOTE For its effective operation, this design of water heater should only be installed and used 
in conjunction with a solar heating system. 

c) dual-purpose design, in which means are provided for so positioning the heating element(s) and 
the thermostat in either of at least two different positions that the water heater can be used as a standard 
water heater or as a solar water heater (as in (a) and (b) above). In addition, a dual-purpose water 
heater has one or two additional pipe connections for coupling the water container to the collector 
for solar water heating. 

d) heat pump design, in which the water in the container is heated by means of an electrical heat pump 
where the heat pump and the container are one integral unit. Alternately, the water heater may be a 
combination of heat pump and solar heating, in which case the water heater has additional pipe 
connections for the coupling of the water heater to a solar collector. 

4.5 Safety requirements 

Storage water heaters shall comply with the safety requirements detailed in SANS 60335-2-21 when fitted 
with an electric element. In addition, the heat pump in heat pump system shall comply with SANS 60335-2-40. In the 
case of conflict between the national deviations in SANS 60335-2-21 and SANS 60335-2-40, SANS 60335-2-21 shall 
take precedence. 

4.6 Requirements for stored water 
4.6.1 Toxic elements 

The material used for the production of container shells or linings of container shells shall not contain more 
than trace quantities of the main elements of any compounds of lead, arsenic, antimony or other toxic 
elements. The trace quantities of the toxic elements shall be in accordance with the WHO guidelines for drinking 
water quality. 

8 ©SWASA 201 1 - All rights reserved 



PRD/SZNS SANS 151 :2010 

4.6.2 Quality of stored water 

When tested in accordance with 4.3.2 in SZNS SANS 241 :2006 for class II usage, the quality and purity 
of the stored water shall comply with that required for domestic water supplies. 

5 Constructional requirements 

5.1 General 

The quality of all the work carried out on a water heater, including the attachment of pipe 
connections, brazing, welding, insulation of electrical conductors and attachment of accessories, 
shall be of such nature that the water heater will perform its intended function without consistent 
failure of the same accessory or component. 

5.2 Material requirements for water container shell 

5.2.1 General 

The water container shell shall be manufactured from one of those methods/materials as given in annex B.2 to annex 
B.7. 

5.2.2 Steel water containers 

The internal surface of the shell of steel water containers shall be furnished with a corrosion 
protection lining complying with the appropriate requirements for linings given in B.2 or B.3, as 
applicable. In the case of water heaters with vitreous enamel linings, additional corrosion protection shall 
be provided by the installation of a sacrificial anode. The anode shall be manufactured from magnesium 
(or a material with higher protection potential) cored with a steel rod (at least 3 mm in diameter) to 
ensure mechanical and wear strength suitable for the duty it has to perform and to withstand the 
mechanical shocks which may be induced during transport and installation. The mass of magnesium (or 
other material, if relevant) shall be not less than 270 g/m2 of container area. The anode shall be easily 
replaceable, shall be in electrical contact with the container shell, shall be mounted in a robust 
manner at the end of the container and shall extend for a distance of at least 60 % of the length of the 
container in which it is mounted. 

5.3 Casing (outer cover) 

5.3.1 Construction 

The casing shall be a rigid and robust cover protecting the complete water heater against damage and of 
such quality, design and strength that, when the water heater is tested in accordance with 7.3.3.3, the 
casing shall not break, tear or become dislodged totally or in specific areas. 

5.3.2 Corrosion protection 

If not of an intrinsically corrosion resistant material, the outer surface of the casing shall be finished with a 
material that will not corrode. 

5.4 Overflow and expansion pipes 

In the case of a cistern type water heater, an expansion pipe or a vent pipe of inside diameter at least 
12,5 mm shall be fitted to the water container and may discharge into the cold water feed 
cistern above the level of the overflow. The cistern shall have means that allow for the connection of an 
overflow pipe of inside diameter at least 20 mm and so positioned that the body of the inlet 
control valve mounted in the cistern cannot become submerged under normal operating conditions. 
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5.5 Mounting of heating units and thermostats, where applicable 

5.5.1 The heating unit(s) and thermostat(s) shall be so mounted that they can be readily removed for 
replacement without the water heater being moved. It shall be possible, in the case of heating units that 
are not in direct contact with the water, to withdraw their pockets for descaling purposes. When relevant, 
the threaded portions of heating units and pockets shall not protrude (inside the water heater) 
beyond the threaded portions of the bosses to which they are attached. When relevant, the 
radial clearance between a heating unit and its pocket when the heating unit is centrally located 
in the pocket, shall not exceed 1,0 mm in any direction. In water heaters with a nominal capacity 
exceeding 25 L fitted with immersion type heating units that have one thermostat pocket, the design 
shall ensure that at least 50 % of the heating element shall be below the thermostat pocket in all 
configurations. 

5.5.2 Each heating unit or pocket shall be attached to the water container by means of a boss or flange 
or pocket securely fixed to the container wall, or by means of an apparatus plate on which the unit is 
mounted and which is secured to the container by means of a sound and suitable watertight joint 
(made without the use of white or red lead or similar hard-setting material). If studs are used for securing 
an apparatus plate, they shall be so fixed that they cannot turn when the nuts are being rotated. 
Ferrous parts shall be protected against corrosion by the application of a corrosion resistant finish. 

5.5.3 The joints between the water container and the heating unit and thermostat, or the apparatus plate 
(as relevant), shall allow easy separation. Where the joint is made by means of a hard gasket and a 
jointing compound, two or more extra threaded holes shall be provided for jackscrews, to 
facilitate breaking at the joint. Suitable jackscrews shall be provided for this purpose, unless it is 
possible to use the joining screws themselves. 

5.5.4 Externally mounted contact type thermostats shall be securely attached in accordance with the 
thermostat manufacturer's instructions and shall be in full contact with the outer surface of the water 
container. 

5.6 Thermal insulating material 

The thermal insulating material shall be of such quality that it does not deteriorate in use or cause 
corrosion of any part of the water container with which it is in contact. 

5.7 Pipe connectors 

5.7.1 The means for connecting the water heater to the water supply system shall be such that 
connection and disconnection can only be effected by the use of tools. The size of the outlet pipe 
connector of a water heater shall correspond with at least the size of the pipe given in column 2 of table 
5 appropriate to the size of water heater given in column 1 and, in the case of a closed 
(unvented) type water heater, the inlet pipe connector shall be of the same size as the outlet pipe 
connector. The pipe shall comply with the requirements for pipes given in SANS 62-1, SANS 62-2 or 
SANS 460 (class II), as relevant. If an internal corrosion protection is applied to the pipe connector, care 
shall be taken to ensure that the internal diameter of the pipe connector is not less than 90 % of the 
internal diameter of the specific pipe given in column 3 of table 5. 

NOTE This may be obtained by selecting the next larger size of pipe shown in column 2 of table 5. 

5.7.2 Connectors with male connecting threads shall protrude at least 20 mm beyond the outer surface 
of the water heater casing. If a connector has a female thread, the length of internal thread shall be at 
least 20 mm and the top of the connector shall be at least flush with the outer surface of 
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the casing of the water heater. Pipe threads shall comply with the relevant requirements of 
SANS 1109-1 and SANS 1109-2. Inlet or outlet connectors (or both), shall be regarded as integral parts 
of the water heater. Inaccessible water pipe joints within the coverings of the water heater shall 
be permanently sealed. 

5.7.3 The inside diameter of the outlet pipe of an open outlet type water heater of nominal capacity 
exceeding 25 L shall be at least that of the inlet pipe. The diameter of the outlet pipe of an open outlet 
type water heater of nominal capacity not exceeding 25 L shall be 25 % greater than that of the inlet pipe. 
Alternatively, the inlet to the water heater shall be fitted with means to ensure that, at a flow pressure of 
500 kPa, the flow rate through the water heater is at least 7 L/min and the pressure in the water 
heater does not exceed 20 kPa. 

5.7.4 In the case of water heaters that are intended for use with collectors for solar water heating, the 
inside diameter(s) of the additional connecting pipe(s) shall be at least equal to the inside 
diameter of the pipe for the inlet water connection for that type of water heater and the pipe(s) shall 
comply with the requirements of 5.7.2. (See also 4.4.) 

5.7.5 In the case of open outlet and cistern type hot water heaters with stainless steel containers only, 
where the pipe connection is not fixed to the tank, but uses a seal, the pipe shall contain a means of 
clamping when a connection is made. The requirements in (a) to (c) also apply. 

a) If the attachment to the pipe coupling is by means of a threaded connection, a depressed flat section, 
which shall be at least 20 mm wide, shall be used to allow a spanner to clamp the pipe. The flat section 
shall not deform when it is tested in accordance with 7.3.5.1. A note shall be provided near the pipe to 
indicate that the pipe shall be clamped. 

b) If the pipe coupling is a copper pipe, the connection shall be tested in accordance with 7.3.5.2 
and the pipe shall be supported during the test. 

c) The seal shall be tested in accordance with SANS 54, SANS 10037, SANS 10048 and 
SANS 11817. 

d) The seal between the container and the pipe connector shall be tested in accordance with 
7.3.5.3 and there shall be no leakage of water between the container and the pipe connector 
during the test. 

5.8 Minimum supply flow rate for cistern type water heaters 

Each cistern type water heater shall be furnished with a float valve that complies with the 
requirements of SANS 752 and of size suitable to, when tested in accordance with SANS 752, 
supply water at a rate of at least 18 L/min. To achieve this requirement, the basic design and 
dimension of the float valve shall not be altered in any manner. 

The invert of the over-flow from the cistern shall be lower than the invert of the float valve body. 

5.9 Water drain 
5.9.1 Drain point 

Provision shall be made for so draining the water container of each water heater (by means of a drain 
valve (see 5.9.2)) that the level of the water is lowered to a point below the heating unit or if the water 
heater has more than one heating unit, lower than the lower heating unit or, if it is fitted with an apparatus 
plate, then lower than this plate. 
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5.9.2 Drain valve 

The drain valve shall comply with SANS 1808-53. The drain valve pipe connection and the outlet of the 
drain valve shall not be situated in the terminal box. 

NOTE The drain valve may be supplied separately. 

5.9.3 Open outlet water heater 

In the case of an open outlet type water heater, the drain valve may be omitted provided that the cold 
water outlet from the control valve unit to the water heater is so arranged that the outlet pipe can be 
loosened easily to permit drainage without disturbing the position of the water heater or the control valve 
unit. The control valve unit shall be one of the units given in SANS 1 0254. 

5.9.4 Pipe centres 

The nominal distance between the centres of the inlet pipe and the outlet pipe of an open outlet type 
water heater shall be 100 mm. 

5.10 Electrical connections 

5.10.1 Fixed water heaters permanently connected to the wiring of an installation 

5.10.1.1 If the water heater is provided with facilities for drawing insulated conductors through 
conduit that is intended for installation wiring, such conduit shall protrude at least 12 mm beyond the 
outer surface of the water heater, shall have an outside diameter of at least 20 mm, and shall 
comply with the relevant requirements of SANS 950 or SANS 61386-21 and SANS 61386-23, as 
applicable. The conduit shall not have any sharp bends and shall be suitably bushed to protect the wiring 
from sharp edges. 

NOTE In the case of open outlet type water heaters and closed water heaters that are wall 
mounted, it is recommended that the conduit entry be at the top of the outer surface of the water heater. 

5.10.1.2 Other water heaters shall be provided with means to effectively secure external conduit or 
cabling intended for installation wiring. Such means shall allow the attachment of conduit of outside 
diameter at least 20 mm. 

NOTE The securing means need not be provided with any fittings to attach the external conduit. 

5.10.1.3 Unless an electrically integrated heating element and thermostat are fitted, and the 
thermostat is provided with terminals for connection of the supply conductors, a water heater shall have 
fixed permanent terminals that are independent of the terminals of the heating unit(s) and 
thermostat(s) and are suitable for the connection of the supply conductors and, if applicable, the 
earth continuity conductor. Unless they are of a form that prevents the conductor strands from 
spreading, terminals shall be fitted with special washers or other acceptable devices to prevent 
such spreading. 

5.10.1.4 The terminals shall be grouped together within a terminal box or within the heater 
enclosure, provided that they are accessible without the removal of any covering other than the 
cover of the terminal box or heater enclosure. 

5.10.2 Plug-in water heaters 

Water heaters that have a flexible cord and plug for connection to a socket-outlet shall 
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a) comply with the requirements for terminals as given in 5.10.1.3 and 5.10.1.4, to facilitate 
replacement of the flexible cord when necessary, 

b) be fitted with an insulated and sheathed flexible cord that complies with the requirements of 
SANS 60227-5 and has conductors of cross-sectional area at least 1,5 mm2. The length of cord shall not 
exceed 1 ,5 m (measured from the cord outlet to the cord inlet on the plug), and 

c) be fitted with a plug suitable for use in the Kingdom of Swaziland. 

5.1 1 Heating units and thermostats (where provision is made for the fitment thereof) 

5.11.1 Heating units, thermostats and thermostats incorporating cut-outs shall comply with the 
relevant requirements of SANS 51 4 and SANS 1 81 , as relevant. 

5.11.2 The rating of the heating unit for a plug-in water heater shall not exceed 2 kW. 
6 Performance requirements 

6.1 Quality and strength of pipe connectors and their attachment to water containers 

6.1.1 Pipe connectors with threaded connecting ends 

Pipe connectors that are threaded and that are integral, fixed (welded or soldered) parts of the 
water container shall be of such quality and design that, when tested in accordance with 7.3.5.1, the pipe 
and thread itself and the part of the water container where the pipe is connected, shall withstand 
the appropriate torque given in column 4 of table 5, without damage to the pipe, pipe thread or 
water container. (See also annex C.) 

6.1.2 Copper pipe connectors with non-threaded connecting ends 

In the case of water containers where the pipe connector is of copper and is connected integrally to the 
container, the type, size and dimensions of the pipe connecting end shall be suitable to accept copper 
pipe fittings that comply with SANS 1 067-1 or SANS 1 067-2, as relevant. 

The pipe connector shall be joined to the container and, when relevant, to the outer casing in a 
manner that, when tested in accordance with 7.3.5.2, the joint can withstand, without failure, the 
torque given in column 5 of table 5. 

6.2 Mechanical strength of complete water heater 

6.2.1 Wall-hung water heaters 

When a wall-hung water heater is tested in accordance with 7.3.3.1, it shall withstand the force 
without permanent distortion, the outer covering shall not break and the insulating material shall not be 
displaced to such an extent that its properties and performance are impaired. Mounting brackets shall not 
break or be permanently distorted. 

6.2.2 Floor-mounted water heater 

When a floor-mounted water heater is tested in accordance with 7.3.3.2, it shall withstand the total force 
without permanent distortion, the outer covering shall not break and the insulating material shall 
not be displaced to such an extent that its properties and performance are impaired. Mounting brackets 
(support feet), when relevant, shall not break or be permanently distorted. 
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6.2.3 Impact resistance for water heaters 

When a water heater is tested in accordance with 7.3.3.3, the casing shall show no sign of 
breakage, cracks, tearing, general collapse or any other damage that will impair the effective 
performance of the water heater. 

6.3 Mechanical strength of water container 

6.3.1 Resistance to vacuum (closed type and open outlet type water heaters) 

The water container shall be so designed and constructed that, when subjected to the vacuum test given 
in 7.3.4.1 , it does not collapse or implode. 

6.3.2 Resistance to fatigue (all closed type water heaters) 

The container of a closed type water heater shall be so designed and constructed that, when 
subjected to the fatigue test given in 7.3.4.2, 

a) the container shall, during the test, show no sign of leakage or any deformation that may impair its 
performance, and 

b) when relevant, the lining shall, at the conclusion of the test, still remain intact. 

6.3.3 Resistance to hydrostatic pressure (closed, open outlet and cistern type water heaters) 

6.3.3.1 Closed type water heaters 

When tested in accordance with 7.3.4.3.1, a closed type water heater shall withstand the 
hydrostatic test pressure without leakage, collapse or any deformation that may impair its operation. 

6.3.3.2 Open outlet and cistern type water heater 

When tested in accordance with 7.3.4.3.2, an open outlet type and a cistern type water heater shall 
withstand the hydrostatic test pressure without leakage, collapse or any deformation that may 
impair its performance. 

6.4 Metallic materials of components attached to the water container and in direct 
contact with water 

All metallic materials in direct contact with water during normal use shall be of 

a) pure copper, or otherwise a copper alloy that, when tested in accordance with 7.6, shows no 
individual penetrating reading that exceeds 250 urn, or 

b) stainless steel of the AISI 300 or AISI 400 series. 

6.5 Rated capacity of water container 

The rated capacity of a water container shall be one of the capacities given in table 1, appropriate to the 
type of water heater and as required, except that the container capacity of a wall-mounted water heater 
shall not exceed 
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a) 200 L in the case of an open outlet type and a closed type water heater, and 

b) 1 50 L in the case of a cistern type water heater. 

When determined in accordance with 7.3.2, the actual capacity of the container shall be at least 99,5 % of 
the marked capacity (see 7.1). 

Table 1 — Capacities of water containers 



1 


2 


3 


Nam i nal capacity of water container 
L 


Open outlet 

type water 

heater 


Cistern type 
water heatere 


Closed type 
water heaters 




^15 

25 
50 


c 15 
25 
50 




75 
100 
125 


75 
10D 
125 


<5Q 


150 
175 
200 


150 

175 
200 




250 


250 
300 
350 




— 


400 
450 




- 


j 50 


NOTE Excludes solar design (see 
purpose design (see 4.4(c)) heats 
rated al tfiair marked capacity. 


■ 4.4(b)) and dual- 
rs which shall be 



6.6 Standing loss 

6.6.1 For standard water heaters 

The standing loss per 24 h, determined in accordance with 7.4.3, shall not exceed the value given in 
column 2, 3 or 4 (as relevant) of table 2, appropriate to the nominal capacity of the water 
container given in column 1 or the value marked on the water heater (see 8.1.1(e)), whichever is the 
lower. 

NOTE Solar water heaters should also comply with SANS 1307. 

6.6.2 For solar water heaters 

The standing loss per 24 h, determined in accordance with 7.4.3, shall not exceed 75 % of the value 
given in column 2, 3 or 4 (as relevant) of table 2, appropriate to the nominal capacity of the water heater 
given in column 1, or the value marked on the water heater (see 8.1.1(e)), whichever is the lower. 
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6.6.3 For dual-purpose water heaters 



The standing loss per 24 h, determined in accordance with 7.4.3 and 7.4.6, shall be measured both as for 
a water heater of standard design and as for a water heater of solar design and shall comply with the 
values given in 6.6.1 and 6.6.2, respectively. 



Table 2 — Maximum permissible standing loss 



1 


2 


3 


4 


Nominal capacity of 
water container ■ 

L 


Maximum permissible standing loss per 24 h 
kWh 


Open outlet type 
water heater 


Cistern type water 
heater 


Closed type water 
heater 


< 15 

25 
50 

75 
100 
125 

150 
175 

200 

250 

300 
350 

400 
450 
500 

550 


0.36 
1,30 
1,62 


1,08 
1.62 
2,16 

2.48 

2,81 
3,02 

3,24 
3,44 
3.67 

4,10 


0,86 
1,30 
1,62 

1,64 
2,16 
2,36 

2,59 
2,78 
>. 02 

3,46 
3,89 
d,32 

4,75 

5.1S 

5,62 

6,05 


3 Or Hie closest lower volume. 



6.7 Hot water output (standard water heaters, dual-purpose water heaters 
operated as standard water heaters, and heat pump water heaters) 

When water is withdrawn and its temperature measured in accordance with 7.4.4, the mean water 
temperature 9p shall be at least 50 °C. 

6.8 Reheating time (standard water heaters, dual-purpose water heaters 
operated as standard water heaters, and heat pump water heaters) 

When determined in accordance with 7.4.5, the reheating time shall not exceed 6 h. 

7 Inspection and methods of test 
7.1 Inspection 

Inspect the sample for compliance with all the relevant requirements of the standard, compliance 
with which is not assessed by the tests given in 7.3 to 7.4 (inclusive). 
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7.2 Test conditions 

7.2.1 Sequence to tests 

Carry out the tests in the order given and under the conditions given in 7.2.2 to 7.2.5. 

7.2.2 Atmospheric conditions 

The air temperature of the test room is controlled at 20 S C ± 3 S C. Air circulation in the test room is 
sufficient to ensure reasonably uniform temperature distribution, but causes no direct draught on the 
water heater under test. The water heater is so placed or shielded that it is not affected by radiation to or 
from cooling or heating equipment or outside windows. 

7.2.3 Test water supply 

The cold water temperature 9C for the tests is 20°C ± 2 Q C and the water is supplied from a source that 
gives a steady pressure head. The pressure is adjustable to the values appropriate for the different 
water heaters. The feed pipe has a controlling stopcock capable of adjustment to give, at the outlet of the 
water heater, the relevant rates of flow specified in 7.4.3. 

7.2.4 Mounting of the water heater 

A water heater intended for wall mounting is mounted on a panel situated at least 150 mm from any 
structural wall. It is so positioned that there is a clear space of at least 250 mm above and below the 
water heater and at least 700 mm at the sides and front. A water heater intended for floor mounting is 
mounted on the floor or on any stand supplied with it. A false floor may be used to facilitate 
measurements. 

7.2.5 Dual-purpose water heaters 

A dual-purpose water heater is conditioned and tested first as a standard and then as a solar water 
heater. It is not tested as a combination of both. 

7.3 Capacity test and mechanical strength tests 
7.3.1 Apparatus 

7.3.1.1 Calibrated instrument, of size suitable to determine the mass of the water heater full of water. 

7.3.1.2 Solid steel ball, of mass 2,27 kg ± 0,02 kg and of diameter 82 mm. 

7.3.1 .3 Pump, capable of developing a vacuum of at least 1 5 kPa. 

7.3.1.4 Double acting solenoid valve, electrically operated, having one valve fitted to the inlet of the 
water heater and the other valve to the outlet of the water heater. The response of the valves shall be 
such that the one valve is in the fully open position when the other valve is in the fully closed 
position. The valve will be set to open and close at a rate of (30 ± 5) cycles per minute. 

7.3.1.5 Means of applying torques of predetermined value to pipe connectors. 
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7.3.2 Determination of capacity 

Use the calibrated instrument to determine the mass of the water heater with the water container empty. 
Fully fill the container with water and again determine the mass. Calculate the capacity of the container of 
the water heater and check for compliance with 6.5. 

NOTE In the case of cistern type water heaters, exclude the water in the feed cistern from this 
measurement. 

7.3.3 Mechanical strength test of water heater and mounting brackets 
7.3.3.1 Loading test for wall-hung water heaters 

7.3.3.1.1 Apparatus 

7.3.3.1.1.1 Rigid test frame, that has an l-section steel beam fitted centrally at the top of the 

frame. The frame is sufficiently spacious to allow a water heater to be fitted inside the frame (see figure 
2). 

7.3.3.1.1.2 Hydraulic jack, of capacity 1 t. 

7.3.3.1.1.3 Load cell, with appropriate read-out capability. 

7.3.3.1.1.4 Laminated wooden beam, of strength and rigidity such that it is capable of uniformly 
distributing the force generated by the hydraulic jack over the entire top surface of the water heater under 
test. The wooden beam shall be fitted with a 75 mm x 75 mm angle iron section along its bottom surface 
and extending over the full length of the beam (see figure 3). 

7.3.3.1.2 Procedure 

7.3.3.1.2.1 Mount the empty water heater under test in the test frame as intended in normal 
practice (see figure 3). 

7.3.3.1.2.2 Note the mass of the filled water heater, determined in accordance with 7.3.2. 

7.3.3.1.2.3 Place the laminated wooden beam, of known mass, on top of the water heater so that the 
sharp edge of the angle iron section rests on the water heater. 

7.3.3.1.2.4 Place the load cell on top of the laminated wooden beam. 

7.3.3.1.2.5 Place the hydraulic jack, of known mass, between the load cell and the l-section steel beam 
(see figure 3). 

7.3.3.1.2.6 Operate the hydraulic jack to apply an increasing force on the water heater at a rate of 
approximately 40 kg per min. 

7.3.3.1.2.7 Keep on increasing the force on the water heater until the total force on the water 
heater is equal to twice the mass of the filled water heater (see 7.3.3.1 .2.2). 

7.3.3.1.2.8 Maintain the force on the water heater for 15 min and then operate the hydraulic jack to 
remove the force from the water heater. 

7.3.3.1.2.9 Inspect the water heater, the outer covering and the mounting brackets of the water 
heater for compliance with the requirements of 6.2.1 . 
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7.3.3.2 Loading test for floor-mounted water heaters 
7.3.3.2.1 Procedure 

7.3.3.2.1 .1 Place the water heater under test on a flat surface as intended in practice. 

7.3.3.2.1 .2 Calculate the mass of the water in the container. 

7.3.3.2.1 .3 Place the laminated wooden beam (see 7.3.3.1 .1 .4) length-wise and centrally along the 
top of the water heater. 

7.3.3.2.1 .4 Apply to the wooden beam an evenly distributed load equal to twice the mass of the 
water in the container. 

7.3.3.2.1 .5 After 15 min remove the load and the wooden beam and inspect the water heater for 
compliance with 6.2.2. 

7.3.3.3 Impact test 

So position the water heater that the steel ball (see 7.3.1.2) can be dropped onto an area most 
likely to be damaged by impact. Drop the steel ball from a height of 1 m once on each of three such 
areas. Inspect the water heater for compliance with the requirements of 6.2.3. 

7.3.4 Mechanical strength test of water container 

7.3.4.1 Test for resistance to vacuum (all water heaters except cistern types) 

Fill the container with water, close the outlet pipe (with a plug if necessary), and subject the 
container to a vacuum of 15 kPa maintained for 30 min (see 7.3.1.3). After 30 min relieve the 
vacuum and check for compliance with the requirements of 6.3.1 . 

7.3.4.2 Test for resistance to fatigue (closed type water heaters) 

Connect the cycling device to the water heater, one valve fitted close to the water heater inlet and the 
other valve close to the water heater outlet. Connect the inlet valve to a water supply (ambient 
temperature) at a pressure equal to the rated pressure of the water heater under test subject to a 
tolerance of -100 %. In the case of appliances that incorporate heat exchangers, pressurize the heat 
exchanger to its marked (rated) working pressure before and during the fatigue test and the 
hydrostatic pressure test. 

Fill the water heater with water, ensuring that no air is entrapped, and set the cycling device in 
action. Adjust the setting of the valves to ensure that, during each cycle the water pressure in the 
water heater rises to the rated pressure of the water heater -100% and reduces to a value of 
between 5 % and 1 % of the rated working pressure. 

Subject the water heater to 250,000 cycles under these conditions. 

During the test, inspect the container for any deformation or leakage and verify for compliance with the 
requirements of 6.3.2(a). At the conclusion of the test visually examine any lining, when relevant, 
for compliance with the requirements of 6.3.2(b). 
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7.3.4.3 Test for resistance to hydrostatic pressure 

7.3.4.3.1 Closed water heaters 

At the conclusion of the fatigue test (see 7.3.4.2), close the outlet pipe of the water heater, subject the 
water container for 15min to the appropriate hydrostatic test pressure given in column 2 of table 
4 and then examine the water container for compliance with the requirements of 6.3.3.1 . 

7.3.4.3.2 Open outlet, cistern type water heaters 

Subject cistern type water heaters and open outlet type water heaters (after the vacuum test given in 
7.3.4.1) for 15 min to the appropriate hydrostatic test pressure given in column 2 of table 4 and examine 
the water container for compliance with the requirements of 6.3.3.2. 

Table 4 — Test pressure 



1 


2 


Type of water heater 


Hydrostatic test 
pressure 


Rated at < 50 kPa 
Rated at > 50 kPa 


50 kPa 

2 * working pressure 



7.3.5 Torque tests on pipe connectors of water container 

7.3.5.1 Any threaded pipe connector 

Fit a pipe coupling (socket or nipple, as relevant and machined to SANS 1109-2) to the pipe 
connector of the water heater, tighten the coupling and then gradually apply the torque given in 
column 4 of table 5, appropriate to the pipe size given in column 2, to the socket or nipple. After 2 min, 
remove the coupling and check the pipe connector, the thread of the pipe connector and water 
container for compliance with 6.1 .1 . 

NOTE In the case of water heaters with a rated pressure of < 50 kPa, if provision is made to clamp the 
pipe connection to prevent a twisting motion on the tank connection, a note should be provided near the 
pipe to indicate that the pipe should be clamped with the appropriate plumbing tools. 

7.3.5.2 Copper pipe connectors 

Fit a compression type fitting (that complies with SANS 1067-1) to the open end of the pipe 
connector and, through the use of the compression fitting, apply to the pipe end a torque as given in 
column 5 of table 5 appropriate to the size of pipe given in column 2. After 2 min release the torque and 
check the pipe connector and the water container for compliance with 6.1 .2. 

7.3.5.3 Pipe connectors using non-metallic seals to connect the pipe connector to the container 

7.3.5.3.1 Fill the tank with water and pressurize to the test pressure. 

7.3.5.3.2 Fit a pipe coupling to the pipe connector of the water heater, tighten the coupling and then 
gradually apply a deflecting torque of 20 N-m (newton metres). 
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7.3.4.3 Test for resistance to hydrostatic pressure 

7.3.4.3.1 Closed water heaters 

At the conclusion of the fatigue test (see 7.3.4.2), close the outlet pipe of the water heater, subject 
the water container for 15min to the appropriate hydrostatic test pressure given in column 2 
table 4 and then examine the water container for compliance with the requirements of 6.3.3.1 . 

7.3.4.3.2 Open outlet, cistern type water heaters 

Subject cistern type water heaters and open outlet type water heaters (after the vacuum test given 
in 7.3.4.1) for 15 min to the appropriate hydrostatic test pressure given in column 2 of table 4 and 
examine the water container for compliance with the requirements of 6.3.3.2. 

Table 4 — Test pressure 



1 


2 


Type of water heater 


Hydrostatic test 
pressure 


Rated at £ 50 kFa 
Rated at > 50 kPa 


50 kPa 

2 * working pressure 



7.3.5 Torque tests on pipe connectors of water container 

7.3.5.1 Any threaded pipe connector 

Fit a pipe coupling (socket or nipple, as relevant and machined to SANS 1109-2) to the pipe 
connector of the water heater, tighten the coupling and then gradually apply the torque given in 
column 4 of table 5, appropriate to the pipe size given in column 2, to the socket or nipple. After 2 min, 
remove the coupling and check the pipe connector, the thread of the pipe connector and water 
container for compliance with 6.1 .1 . 

NOTE In the case of water heaters with a rated pressure of < 50 kPa, if provision is made to clamp the 
pipe connection to prevent a twisting motion on the tank connection, a note should be provided near 
the pipe to indicate that the pipe should be clamped with the appropriate plumbing tools. 

7.3.5.2 Copper pipe connectors 

Fit a compression type fitting (that complies with SANS 1067-1) to the open end of the pipe 
connector and, through the use of the compression fitting, apply to the pipe end a torque as given in 
column 5 of table 5 appropriate to the size of pipe given in column 2. After 2 min release the torque and 
check the pipe connector and the water container for compliance with 6.1 .2. 

7.3.5.3 Pipe connectors using non-metallic seals to connect the pipe connector to the container 

7.3.5.3.1 Fill the tank with water and pressurize to the test pressure. 

7.3.5.3.2 Fit a pipe coupling to the pipe connector of the water heater, tighten the coupling and then 
gradually apply a deflecting torque of 20 N-m (newton metres). 
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7.4.3 Standing loss (standard, solar, dual-purpose, and heat pump water heaters) 

NOTE When testing a solar water heater or a dual-purpose water heater, plug the pipe 
connections for coupling the heater to the solar collector. When first testing a dual-purpose water 
heater, configure it for standard operation in accordance with the manufacturer's instructions. 

Fill the water heater with cold water and then operate it with the temperature controller at the 
maximum rated voltage input of its heating element for a period of not less than 24 h. Over the next 
minimum 48 h, without withdrawal of water, use the kilowatt-hour meter to determine the energy 
consumption E1 in kilowatt hours, and determine the mean ambient temperature 9 amb in degrees 
Celsius in accordance with 7.4.2.1 . Take the controlled water temperature to be 65,0 °C. 

Calculate the standing loss in kilowatt hours per 24 h, Qpr, using 

45 »£, 
° pr = 2x (65- ff mb ) 

Check for compliance with 6.6, and then immediately carry out the test given in 7.4.4, if applicable. 

7.4.4 Hot water output (standard water heaters, dual-purpose water heaters when 
operated as standard water heaters, and heat pump water heaters) 

NOTE When testing a dual-purpose water heater as a standard water heater, plug the pipe 
connectors for coupling the heater to the collector of the solar system. 

Immediately after the standing loss test (see 7.4.3), switch off the electrical supply. By letting in cold 
water, withdraw a quantity of water equal to the rated capacity of the water heater at a constant rate of 
flow. In the case of open outlet type water heaters, control the flow using the inlet valve. In the case of the 
other types of water heaters, control the flow using a valve fitted in the outlet. Adjust the rate of flow to: 

- 4 L/min for water heaters that have a rated capacity of less than 1 L; 

- 1 L/min for water heaters that have a rated capacity of 1 L up to 50 L; 

- 20 L/min for water heaters that have a rated capacity of more than 50 L up to 200 L; 

- 1 % of the capacity per minute for water heaters that have a rated capacity exceeding 200 L. 

Measure the temperature of the withdrawn water in accordance with 7.4.2.2 and determine its 
average temperature p 9' in degrees Celsius. Measure the temperature of the cold inlet water c9 in 
degrees Celsius in accordance with 7.4.2.3. Take the controlled water temperature to be 65,0 °C. 
Calculate the mean water temperature p9 in degrees Celsius, using 

e B = 50 — * E.+15 

Check for compliance with 6.7, and then immediately carry out the test given in 7.4.5, if applicable. 
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7.4.5 Reheating time (standard water heaters, dual-purpose water heaters operated as standard 
water heaters and heat pump water heaters) 

Immediately after the hot water output test (see 7.4.4), switch on the electrical supply and measure the 
time tR from switch-on until the water temperature R9 first reaches 65 °C. 

Calculate the reheating time required for heating up the water from 15 °C, tR50, using 

50 



fftso ~ ^R 



65-e c 



where 

8 C is the temperature of the cold water (see 7.4.4). 

Check for compliance with 6.8. 

7.4.6 Standing loss (dual-purpose water heaters operated as solar water heaters) 

After measuring the reheating time (see 7.4.5), reconfigure the dual-purpose water heater for solar 
operation in accordance with the manufacturer's instructions, and repeat the standing loss test of 7.4.3. 

Check for compliance with 6.6. 

7.5 Test for dezincification resistance 

Take two samples from each case component (one from the thinnest part and one from the thickest part) 
and one sample from every other component. 

Subject the copper alloy components that are intended to be in direct contact with water to the test given 
in SANS 6509 and check for compliance with the requirements of 6.4(a). 

8 Marking and instructions 
8.1 Marking 
8.1.1 General 

In addition to the markings required in terms of SANS 60335-2-21 and SANS 60335-2-40 (heat 
pump water heaters only), a water heater shall bear the following information in legible and indelible 
marking, in at least English, on a background colour as given in table 6 and appropriate to the 
working pressure of the water heater: 

a) the rated capacity of the water container of the water heater, in litres; 

b) in the case of closed type water heaters, the working pressure, in kilopascals, at which the water 
heater is designed to operate. Open outlet type and cistern type water heaters shall be marked kPa; 
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c) an indication as to whether the water heater is to be installed horizontally or vertically and whether it is 
suitable for wall or floor mounting, or both; 

d) whether the water heater is a standard water heater, a solar water heater or a dual-purpose water 
heater; 

e) the standing loss per 24 h, in kilowatt hours. Dual-purpose water heaters shall be marked with two standing loss 
figures, one for standard design and one for solar design; 

f) the moisture resistance classification: IPX 1 or IPX 4, as relevant (see SANS 60335-2-21). 

Table 6 — Colour coding for working pressures 
of water heaters 



1 


2 


3 


Working pressure 
of water heater 


Colour 


Corresponding to 
SANS 1091 


kPa 




colour No. 


< 50 kPa 


Yellow 


C61 


100 kPa 


Blue 


F0 9 


200 kPa 


Black 


— 


300 kPa 


Brown 


B13 


400 kPa 


Red 


A 09 


600 kPa 


Green 


H10 



8.1.2 Pipe connectors 

The water inlet and the water outlet shall be clearly indicated. These indications shall not be placed on 
detachable parts. If colours are used for these indications, the colour blue shall be used to 
indicate the cold water inlet and the colour red to indicate the hot water outlet. Alternatively, the 
water inlet and the water outlet may be indicated by means of arrows showing the direction of the water 
flow. 

Where pipe connectors are provided for coupling a water heater to a collector for solar water 
heating, the connectors shall be marked to indicate which pipe is to be coupled to the top connector of 
the collector and which pipe is to be coupled to the bottom connector. 

8.1.3 Additional marking 

If a water heater is provided with a thermostat incorporating a thermal cut-out, the cover giving 
access to the thermostat shall be so marked as to indicate that the thermostat is to be replaced only with 
a thermostat incorporating a thermal cut-out of a type recommended by the water heater 
manufacturer. 

8.2 Operating and installation instructions 

8.2.1 Operating instructions 

Each water heater shall be supplied with a leaflet, or with a label that is stuck onto the water heater, that 
contains, in at least English, instructions and information necessary to operate and maintain the water 
heater. In the case of an open outlet type water heater, the leaflet shall also contain an 
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instruction stating that the outlet acts as a vent and shall not be connected to any form of tap or fitting not 
recommended by the manufacturer. In the case of a dual-purpose water heater, the instructions 
shall draw attention to the fact that when the water heater is used in the solar configuration, the 
heating element shall be positioned appropriately. 

8.2.2 Instructions for installation, maintenance and repair 

The leaflet or label accompanying the water heater shall very clearly indicate the fact that, to ensure its 
safe and effective performance, the water heater shall be installed, maintained and repaired 
strictly in accordance with the appropriate and relevant requirements of SANS 10254. 
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Figure 1(a) — Metallic containers 
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Figure 1(b) — Non-metallic containers 



Figure 1 — Measurement of water temperature using thermocouples 
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Annex A 

(normative) 

Notes to purchasers 

The following requirements shall be specified in tender invitations and in the order or contract: 
a} the type of wate r h eater (see 4.1}: 

b) the working pressure for closed (unvented) water heaters (see 4.2); 

c) the method of mounting (see 4.3); 

d) the design (see 4.4); and 

e) the capacity of the water container (see 6.5). 

Annex B 

(normative) 

Containers for use with fixed 
electric storage water heaters 

B.1 Mild steel containers 

The use of mild steel for the container of a storage water heater allows for a very robust product. 

However, great care shall be taken regarding the selection of the correct grade, quality, thickness 
and strength of the steel. With the correct material available, suitable and effective methods of 
construction and product control shall be introduced to create, regularly and consistently, a shell 
suitable for the type of lining that has to be applied. 

In addition, particular care shall be taken to effectively prevent the corrosion of the inner surface of 
the container that is in contact with the stored and heated water. Corrosion prevention is ensured by 
the application of an internal corrosi on-resistant lining affixed to the inner surface of the shell and 
covering all exposed metal surfaees. 

The details of certain known linings and their methods of application and test are given in the 

following clauses. 

B.2 Construction and test of vitreous enamel-lined steel storage containers 

B.2.1 Application of enamel lining 

B.2.1.1 Areas to be covered by lining 

B.2.1. 1.1 General 

The lining shall be applied to all steel surfaces of the water heater that will be exposed to the stored 
water, The extent of burn-off of the enamel from sharp edges shall be not greater than 3 mm when 
measured from the sharp edge and not exceed 1 000 mm 2 in total area. 
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B.2.1.1.2 Pipe connectors on water container 

The threads of socketed (female) connectors shall not be covered with the lining material. To 
ensure acceptable endurance against corrosion, socketed connectors shall be so manufactured that 
the metal thickness below the threads shall be at least 4 mm. Male connectors shall be fully lined or 
otherwise protected against corrosion. 

B.2.1.2 Thickness of lining 

The thickness of the lining shall be as follows: 

a) minimum general thickness - 150 urn; 

b) minimum local thickness (not exceeding an aggregate area of 4 000 mm 2 ) — 120 urn; 

c) maximum local thickness - 500 urn, 

B.2.1.3 Exposed metal area {excluding socketed connectors) 
After enamelling, exposed metal areas, if relevant, shall 

a) not exceed 3 mm in the largest dimension, and 

b) in aggregate not exceed 1 75 mm 2 per square metre of surface area. 
B 2,1.4 Solubility of lining material 

When tested in accordance with B,2.2.4, the loss of mass shall not exceed 0.03 mgmim 2 of the 

surface area of the specimen. 

B.2.2 Test to determine the solubility of vitreous enamel linings 

B. 2.2.1 General purpose and principle 

This test is used to determine the solubility of vitreous enamel linings and to distinguish such 
enamels from compositions that have been found unsuitable for use in domestic hot water service 
on the basis of solubility of enamel in use. Specimens cut from a lined shell are repeatedly exposed 
to mildly alkaline boiling water. After six cycles, the specimens are checked for loss of mass. 

B.2.2.2 Apparatus 

Test apparatus as illustrated in figure B.1, and consisting of a cylinder assembly constructed of 
stainless steel grade AS 1449/304. The ends of the cylinder assembly shall be ground to conform to 
the curvature of the specimen to be tested. The gaskets shall be made of synthetic rubber. The 
apparatus shall be heated with a small gas burner or a small electric heater placed immediately 
below the cylinder assembly at its centre point. Because of small variations in the dimensions and 
configuration of test apparatus, each test apparatus shall be calibrated before it is used. 

B. 2.2.3 Test solution 

For each exposure cycle, a solution of 400 mg of reagent grade sodium bicarbonate dissolved in 
1 L of distilled water. 
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B.2.2.4 Test specimens 

B. 2.2.4.1 Cutting of specimens 

Cut four test specimens, each 90 mm « 90 mm, from the shell approximately midway between the 
ends. 

B. 2. 2 .4.2 Preparation of specimens 

Buff the test specimens with a rubbing stone or suitable abrasive paper around the enlire perimeter 
of the panel to completely remove rough edges and enamel fragments, Then scrub the specimens 
on both sides using a nylon brush and a mildly abrasive detergent cleanser powder, rinse with 
distilled waier, dry tor 1 hi in a drying oven and place in a desiccator while hot. After cooling of the 
test specimens to room temperature, determine the mass of each specimen to the nearest 0,1 mg. 

B, 2.2.5 Calibration of apparatus 

The procedure shall be as follows: 

a) Assemble the test apparatus as it is to be operated. 

b) Fill with test solution to just below where the condenser tube is welded into the cylinder (see 
figure B.1), 

c) Adjust the input to the heat source to give a slow, rolling boil, II the water rises in the condenser, 
remove small amounts of liquid until the apparatus will operate without surging. 

d) Remove from the heal and check to see if the liquid is completely covering the test specimens. 

e) Cool to room temperature, then measure the volume of liquid contained in the apparatus. 

f) Record this volume and use this amount of test solution in all subsequent tests in the particular 
apparatus. 

B. 2.2.6 Test procedure 

The procedure shall be as follows; 

a) Assemble the test apparatus using weighed specimens of the same shell on each end of the test 
apparatus. 

bj Pour the correct volume of test solution into the apparatus. 

c) Adjust the input of the heater to give a consistent slow, rolling boil. 

d) After 24 h, remove from the heat empty the apparatus, discard the solution, and allow the 

apparatus to cool to room temperature. 

e> Using a fresh test solution, repeat steps {b) to (d) for a total of six cycles. 

f) After six cycles, dismantle the apparatus and clean the specimens using a soft cloth steeped in 
a solution of 1 % trisodium phosphate to remove loosely adhering deposits, rinse with distilled 
water and dry aM 1 °C + 5 °C for t h. Place the specimens in a desiccator while hot. Allow the 
specimens to cool to room temperature and determine the mass of each to the nearest 0,1 mg. 
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B.2.2.7 Calculation of results 

Calculate the exposed area of each specimen from the average diameter of the area exposed to the 
lest solution, measured to the nearest 1 mm in three different locations. 

Calculate enamel solubility by dividing the loss of mass, in milligrams, by the exposed area in 
square millimetres. 

Dimensions in millimalrss 



Water cooled condenser 



Material type 304 
stainless steel 
throughout 



Rubber gasket 

Insulation 




Clamping 

assembly 



Rod guide 

Cylinder assembly 
Cra.uftJ* 



Backing plate 



Figure B,1(a) — Assembly 
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Dimensions in millimelres 




Radius 
(see note) 



+5 
150 



Weld all 
round 



!|~p 38,1 x 1,6 
tubing 




75,2 k 1,6 
tubing 



NOTE Radius to be the same as the inside radius of Hie shell from which specimens are cut. 

Figure B.1(b) — Cylinder 
Figure B,1 — Typical solubility test apparatus 

B.3 Construction and test of polyethylene lined steel storage containers 
B.3.1 Material for polyethylene lining 

The lining shall be of virgin thermoplastic polyethylene of agreed composition having the following 

properties: 

a } density - 0.930 g/cm 3 to 0,950 g/cm 3 ; 

b) pigmentation - no pigment other than where relevant, carbon black to a maximum of 2,5 %; 

c) softening point- (VICAT) 105 °C minimum; 

d} environmental stress crack resistance (ESCR) - F 50 > 1 000 hrs; and 

e) additives - not less than 0,1 5 % antioxidants and not less than 0,28 % heat stabilizer. 

B.3.2 Application of polyethylene lining 

B. 3.2.1 Areas to be covered by lining 

The lining shall be applied to all steel surfaces of the water container that will come in contact with 
the stored water. 
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B 3,2.2 Quality of bonding of lining 

The quality of the bond of the lining to the steel shell shall be such that when the water container is 
tested in accordance with B-33, the lining shall al no point become separated from the steel shell. 

B.3.2.3 Thickness and consistency of lining 

The minimum thickness of the lining at any position shall be 1,5 mm. It shall be applied in a 
continuous layer covering all metallic surfaces. 

B. 3.2.4 Repair to linings 

Faults in linings shall not be repaired but the lining shall be stripped from the containers and 

reapplied. 

B.3.3 Resistance to vacuum 

When tested in accordance with 6.3.1 and 7.3.4.1, the quality of the lining and the method of its 
application shall be such that the lining remains intact. 

B.3.4 Test to determine the suitability of the lining for long-term storage of hot 
water 

B 3.4.1 Apparatus 

B.3,4.1,1 Cold water supply at s temperature of 15 C C ± 3 °C. 

B. 3.4.1. 2 Hot water supply at a temperature of 95 °C ± 3 "C. 

B.3.4. 2 Procedure 

B 3.4.2.1 Connect the hot water supply to the inlet water connector of the water heater and fill the 

water heater to at least 75 % of its volume. 

B, 3. 4.2 .2 Allow the water to remain in the container for 15 min. 

B.3.4.2.3 Close and disconnect the hot water supply and drain the container within a period not 

exceeding 10 min. 

B.3.4.2.4 Immediately connect the cold water supply to the inlet water connector of the water 
heater and fill the water heater to at least 75 % of its volume. 

B.3.4. 2. 5 Allow the water to remain in the container for 15 min. 

B. 3.4.2.6 Close and disconnect the cold water supply and drain the container within a period not 

exceeding 10 min. 

B. 3.4.2.7 Repeat the procedure given in B.3.4. 2.1 to 8.3.4.2.6 a further 500 times. 

B. 3.4.2.8 Drain the water heater allow the inside to dry completely and then inspect the lining for 
compliance with B.3.2.2. 
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B.4 Construction and test of single shell copper storage containers 
B.4.1 Material 

The container shell shall be manufactured from copper sheet of 99,9 % pure copper. 
B.4. 2 Design, metal thickness and construction 

The design, metal thickness and construction of single shell copper storage containers shall comply 
with the requirements of 6,3. 

B.4.3 Joint manufacture 

Soft solder shall not be used for the manufacture of joints and seams, Filler alloy used for soldering 
or brazing shall be either of a tin/silver or e tin/copper type. 

3.5 Construction and test of GRP storage water heaters (of working 
pressure rating up to and including 400 kPa) 

NOTE For water heaters with working pressures in excess of 400 kPa the pressures required for (he log-log 
graph will have to be adjusted. 

B.5.1 Material, design, construction and performance 

B. 5.1.1 Material and design 

The quality of the material used and the design of the container shall be such that when the 

container is tested in. accordance with 

a) B.5.3.3, the burst pressure of individual containers shall be not less than 1 900 kPa, and the 
average burst pressure shall exceed 2 000 kPa, and 

b) B-5-3.4, the time laken before failure occurs shall be not less than 100 h and 1 000 h 

respectively. 

B.5.1 .2 Construction and performance capability 

The construction and performance capability of the container shall be such that, when the container 
is tested in accordance with B.5.2, there shall be no visible degradation (i.e. cracking, flaking, 
powdering of the surface or any exposure of the glass fibre) of the body surface or the material of 
the body. 

B.5.2 Method of test for construction and performance (hot and cold water cycling) 

B. 5.2.1 Apparatus 

B.5.2. 1 .1 Hot water supply at 95 °C t 2 °C. 

B.5.2. 1 ,2 Cold water supply at 1 5 °C ± 2 °C. 
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B 5.2.2 Procedure 

B 5.2.2.1 Fill the container with the hot water within a period of 2 min to 3 min. 

B 5.2.2.2 Let the hot water remain in the container for a period of 10 min ± 1 min and then remove 
the water within a period of 2 min to 3 min. 

B, 5.2.2.3 Repeat the above procedure with the cold water. 

B.5.2.2.4 Repeat the procedure given in B 5 2.2.1 to B 5 2.2.3 for 3 600 cycles. 

B5.2.3 Inspection and control 

At the conclusion of the test in b.5.2.2.4, carefully open the container to expose the inner surface of 
the container and inspect the surface of the material of the container for compliance with 0.5.1 .2. 

B.5.3 Test for life expectancy of container 

B, 5.3.1 Test samples 

Take at random, from normal production, three containers of the same capacity and a working 
pressure of 400 kPa. 

B 5.3.2 Apparatus 

B.5.3 .2.1 Hydraulic pressure pump of capacity suitable to burst the containers under test. 

B, 5.3.2.2 Calibrated pressure gauge of capacity as above. 

B 5.3.3 Procedure for bursting of containers 

B.5.3.3.1 Take one of the test sample containers and fill it with water at 75 °C ± 3 °C, ensuring that 
no air is occluded. 

B. 5.3.3.2 Condition the container at this temperature for 24 h. 

B, 5.3.3.3 Connect the hydraulic pump to the inlet of the container. Start the pump and increase the 
pressure in the container at a steady rate of 150 kPa/rnin to 250 kPa/min and register the pressure 
increase 

B.5.3 .3.4 Increase the pressure until the container bursts and note the burst pressure. 

B5.3.3.5 Repeat the procedure in B.5.3,3.1 to B.5.3.3,4 with the remaining two lesl samples. 

B 5.3-3.6 Calculate the average burst pressure and check for compliance with B.5J,1(a). 

B.5.3. 4 Test for determination of life expectancy 

NOTE The test for the determination of life expectancy can only be carried out on production samples once 
the material and method of production are acceptably controlled and sufficiently consistent to ensure lhat the 
average burst strength of containers Is never less than 2 000 kPa. 

B.5.3 .4.1 Development of life expectancy graph 

B, 5. 3.4.1.1 Develop a log-log graph with axes of pressure (kilopascals) and time (hours). 

B 5.3.4.1.2 On the graph plot the following two points: 
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a) 2 000 kPa at h; and 

b) &QOkPaat100 000h, 

B. 5.3. 4.1 .3 Connect the two points with a straight line. 

B. 5. 3.4.1. 4 Determine the pressures at the intersections with 100 h (1 220 kPa) and 1 000 h 

(1 030 kPa) respectively. 

B.5.3.4.2 Pressure testing of water heaters 

B.5.3.4.2.1 Take one water healer from production and fill it with hot water and set the thermostat 
to maintain the temperature of the water at 75 "C ' 3 D C. 

B. 5.3.4.2.2 Increase the pressure of the water in the container to a value of 1 220 kPa ^ 10 ° kPa 
(seeB.5.3.4.1.4). 

B. 5. 3 .4.2. 3 Maintain both the pressure and temperature at the set values for a period of 100 h. 

B.5.3.4.2.4 After 100 h, check the container and verify that there is no mechanical failure of the 
bod/. 

B. 5.3.4.2.5 Repeat the procedure given in B.5.3.4.2.1 to B. 5. 3. 4. 2.4 but increase the pressure to 
1 080 kPa "™ kPa (see B. 5.3.4.1 ,4) and maintain the pressure for 1 000 h. 

B. 5, 3,4.3 Conclusion 

Inspect the container for any mechanical failure before 100 h and 1 000 h respectively and check 
for compliance with B. 5. 1.1(b). 

B.6 Stainless steel for closed (pressurised) containers Amdta 

B.6.1 Materials 

Stainless steel containers may be constructed from either: 

a} Austenitic stainless steel with stress corrosion cracking resistance not inferior to that of 
UNS - S31 603 or EN 1 .4404 [type 316L). 

b) Ferritic stainless steels with general corrosion resistance and weldability not inferior to 
UNS- S43940 or EN 1.4509 (type 441). (Ferritic stainless steels are resistant to chloride induced 
stress corrosion cracking in these environments). 

c) Duplex stainless steels may also be used. All the duplex stainless steel grades shall meet the 

stress corrosion cracking resistance and general corrosion resistance as stipulated in (a) and (b). 

B.6.2 Joint manufacture 

Welding shall be in accordance with the following requirements: 
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a) When visually examined, the weld surface that will be in contact with water shall be free from 
crevices and porosity. 

b) The welds shall be of a quality not inferior to that produced by gas metal-arc welding (GMAC) or 
gas tungsten-arc welding (GTAW). Welding by gas-shielded laser beam, vacuum electron beam, or 
plasma arc shall be acceptable. 

c) Any filler wire used shall be compatible with the shell material and shall result in a weld metal 
corrosion-resistance equal to that of the shell material. 

d) Welds shall be of full penetration. 

B.C. 3 Construction and protection of stainless steel containers against corrosion 

B. 6.3.1 The inside of the shell shall be treated to ensure freedom from iron contamination and 
welding scale. 

B. 6.3.2 The exterior of the container shall be fabricated in such a manner as to keep the surface 
clean and free from iron and welding scale. 

B. 6.3.3 Means shall be provided to prevent the penetration of water (from fittings or from outside) 

reaching the eicterior of the container. 

B. 6.3.4 The design shall ensure that, as far as is practicable in operation, the container remains full 
of water. 

B.6.3.5 Flat gaskets shall be used with elements. 

B. 6.3.6 Organic matter, including lubricants, dirt, fibres, etc., shall not be left on the surface during 
welding. This may result in a localized increase in the carbon content of the steel to a level that is 
unacceptably high. 

B.6.4 Testing 

B.6.4.1 The material and joint fillers shall be tested by metallurgical analysis 

B. 6.4.2 Construction shall be tested by visual examination. The use of additional metallurgical 

testing to confirm freedom from iron contamination may be requested by the test laboratory. 

B.7 Stainless steel for non-pressurised (open outlet or cistern type) 
containers 

B.7.1 Material 

Stainless steel containers shall be constructed from a grade with general corrosion resistance not 
inferior to UNS-S3Q4D0 or EN 1 .4301 stainless steel. 

B.7.2 Joint manufacture 

Welding shall be in accordance with the following requirements: 

a) Welds shall be made using a process suitable for the relevant thickness of the stainless steel 
that is used, and shall be free from welding scale and gross metallurgical defects. 

b} All filter wire, when used, shall be compatible with the shell material. The resultant weld metal 
shall have genera! corrosion resistance equal to that of the shell, 
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B.7.3 Construction and protection of stainless steel containers against corrosion 

B.7.3.1 The inside of the shell shall be treated to ensure freedom from iron contamination and 
welding scale. 

B.7.3. 2 The exterior of the container shall be fabricated in such a manner as to keep the surface clean 
and free from iron and welding scale. 

B.7.3. 3 Means shall be provided to prevent the penetration of water (from fittings or from outside) 
reaching the exterior of the container. 

B.7.3. 4 The design shall ensure that, as far as is practicable in operation, the container remains full of 
water. 

B.7.3. 5 Flat gaskets shall be used with elements. 

B.7.3. 6 Organic matter, including lubricants, dirt, fibres, etc., shall not be left on the surface during 
welding. 

NOTE This may result in a localized increase in the carbon content of the steel to a level that is 
unacceptably high. 

B.7.4 Testing 

B. 7.4.1 The material and joint fillers shall be tested by metallurgical analysis 

B. 7.4.2 Construction shall be tested by visual examination. The use of additional metallurgical 
testing to confirm freedom from iron contamination may be requested by the test laboratory. 



Annex C 

(informative) 

Quality verification of fixed electric storage water heaters 

When a purchaser requires quality verification on an ongoing basis of fixed electric storage water heaters 
produced to this specification, it is suggested that rather than concentrating solely on evaluation 
of the final product, he also direct his attention to the manufacturer's quality system. In this connection it 
should be noted that SANS 9001 covers the provisions of an integrated quality management system. 
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Annex D 

(informative) 
Table l.WHO Standards for drinking water quality 



PROPERTIES/PARAMETERS 


WHO STANDARDS 


Physical: 




Colour 


< 15 TCU 


Taste 


Non objectionable/Acceptable 


Odour 


Non objectionable/Acceptable 


Turbidity 


<5NTU 


Total hardness as CaC03 


... 


TDS 


< 1000 


PH 




Chemical: 




Essential Inorganic 


Mg/Litre 


Aluminium (Al) mg/1 


0.2 


Antimony (Sb) 


0.02 


Arsenic (As) 


0.01 


Barium (Ba) 


0.7 


Boron (B) 


0.5 (T) 


Cadmium (Cd) 


0.003 


Chloride (CI) 


250 


Chromium (Cr) 


0.05 


PROPERTIES/PARAMETERS 


WHO STANDARDS 


Copper (Cu) 


2 


Toxic Inorganic 


mg/Litre 


Lead (Pb) 


0.01 


Manganese (Mn) 


0.5 


Mercury (Hg) 


0.001 


Cyanide (CN) 


0.07 
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Fluoride (F)* 


1.5 


Nitrite (N0 2 )* 


3 


Selenium (Se) 


0.01 


Residual chlorine 


— 


Zinc (Zn) 


3 


* indicates priority health related inorganic constituents which need regular monitoring. 


Organic 




Pesticides mg/L 


PSQCA No. 4639-2004, Page No. 4 Table 
No. 3 Serial No. 20- 58 may be 
consulted.*** 


Phenolic compounds (as Phenols) mg/L 


< 0.002 


Polynuclear aromatic hydrocarbons (as PAH) 
g/L 


0.01 ( By GC/MS method) 


Bacterial 




Escherechia coli Non-chlorinated water 




Escherichia coli 




Coliform 




Radioactive 




Alpha Emitters bq/L or pCi 


— 


Beta emitters 
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